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® 1 At HIEEREAER

+JZ (em) pH AU (g/kg)

fEAE (me/ke)

AR (me/ke) HAET (mgrkg )

0~20 8.3 11.3

58.4 24.4 229.0

BEREAE MR K, & N 46%, BHRBEAE Nt
BERRES, % P,0546%, HHAMALAFERE, & K0
50%, LR S A UL A ZEHERE, & N 3.08%.
P,0; 1.18% . K,0 1.52%, AHLF &= 32.5%.

FRAE AL A A BT Bl . 48 5, SRIBUBE TS ik 8
Pk, —ME 617, tREEN 10 em, FKIGHTE. 17
FRBCE S (10466+10+66+10+466 ) cm, 2018 4F 4 J
18 HEFR, 4 H 27 HHEH, 9 H 26 HUkR, 2019
EAH20H R, 4 H30H E 1, 9H30H Uk
e, AEEBIERE 10 K, BEKE 280 m’,

1.2 Rkt

RIG 6 ML, Al AiEA (CK) . H
Jiti £k AE (CF N & 210 kg/hm®, P,05 4 100 kg/hm®,
K,0 4 90 keg/hm® ) | KA HLILEL L AL (CM150
A FEHERE 2250 ke/hm’+ FLAE ) | A HLIE i1k
HE (CM300 4 2 3k AP 4500 kg/hm®™+ A6 B ) | &5 2
A HLIBE AL IR (CM450 4-2E3EE 6750 ke/hm’+ 1k
AE) I LR AR AR (2R 2EHEAR 9000 ke/hm’+
B AE CM600 ). 44~ 4b B 42 3 Wk, /N IX T AL
7.2 mx 6 m=43.2 m’,

AHLTCHUEEC AL B P A BRI 5 Fitifk
NEALBEAHTE], . BRI RS R ER . E
o R MG R A AN 5. B . B4R S AR
REERE— W, A AL BRIE AR, %R AL
A F T R AAEAR AL AR K], 43 6 R Bl K%
it o 51 T il Ak LR B i Ak T Ak IE 2038 T L 4]
R R I AT I ) AR A AR I RS I =
10% : 20% : 25% : 25% : 10% : 10%:.

1.3 ek

FRAEFR A E - TEARAEISCHRI], B/ N IX e
FRFPERRR 3 Bk, 18 105°C A 30 min, 75°CHET
FfEE, FREEMEHIFE. HS0,~H,0, TETH S
R, @FCRHRKaAE . SR AASIIT
ik BRI E

R A6 7 a2 AR ALk 228 A B> /N X
6.67 m* BAAEL. BAREL, B/NXEUARKEL . LT
PAIAE 50 2, e A

IR AR S E . RSN 2 4 )G,
T 2019 4E IR I RAR IS IX - HEAE i, RARR

0 ~ 20 cm, HAV/NXCRA “S” HEE, HIBRERA
FAEFRAL, T, AL R FH S R A
AL - AN E ;A S R LGS A A
R AW ECR IR - BRI akilE ; 28
TECRHIRE - KIECEEEIE ; B RTERH
BERYIE FL ke s SRS R LML
PRE 5 A3 S R PR B SRR - BRI
LI ;SRR R BRI — KA
EISE; pH RA/K 2.5 1R — AL EEIE
LS (AR ) 0
14 AUERFRCR

RAEMFHE (%) = Citi A XAED A = -
Rt B IX AW AR ) /%R x 1005

R A= 77 J1 (kelkg ) = it JE DXOFF A 7™ 5/ it

b

RARZFRCE (kelkg) = A X 77 5 - AN A
Xy ) /it A
1.5 B S50

IR EAE R Excel 2022 HEFTHEEH, SPSS 21.0
WATEETH T, 2 LR A Ducan ¥ (P<0.05 ) ,
Origin 2022 %

2 ERS5HMH

2.1 AHLTCHUIE BRI AR AL ™t S S Ae) ) 52
f 2% 2 a5, A HLICHLAE B T LASE DEAR AL B
RSB B I, 2018 4FE CM150 4 FH %% CF. CM450
Ab PR B 22 R, (H B E & F CK. CM300,
CM600 ZbFH ; 2019 4E CM150 AbFREE CF b T 2% S8
B, HEEST CK, CM300, CM450, CM600 4k
M, MWHRBSHEORE, WA A PUBCHE L@, 2
e E TR R R EH, 2018 4EA4 HLEC i CM150 Ab
M F K, WE ST CK, CF, CM450, CM600
Ak B 2019 45 CM150 4k # P45 48 CK, CM450,
CM600 2 B & 25 34 i, {H 5 CF F1 CM300 4b 3 2% 5
AR, W E EE, BEE A LB L3S,
PR B D B, CMI150 4b BE R B, 2018 4
CM150 b FR# CF ZbHE 22 S AN 3%, %% CK. CM300,
CM450, CM600 b FH 38 = b 2 A3 5| 38 7 14.00%
551%. 636%. 990%, 2019 4 CM150 kb ¥ % CF F1

2
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CM300 4b 2 7= & 2= 5 A W 2%, (H 3 CK, CM450
F1I CM600 4b B 43 51| & 2 3 7~ 24.33%. 6.72% Fl
7.61%., BFUL, CM150 Ab3A HLE b6 H 34k T
ALK, AF B AT HLECHE LB 3G, A FHAH
XA AL i N R, WUR R Ty 22500 iR,
AFAERRREC A BRI AR ZE (P>0.05), H

X BRRES BOR = B E 2 % (P<0.001 ) 5 AN[H]
LB HREE AN 35 (P>0.05) , {HXTHRRESEL .
AL E A A (P<0.001) 5 ANFEAED . AN
[Fi] &b B X6 PR RR AL B0 SE B FH 2 A 3 (P<0.001 ),
XA HAEH R MR E (P<0.01), {HXFARECRH
REASHAEAEE (P>0.05).

®2 MEEXNRBETER BRI

Ay il AL (B /hm®) RREEL () HBE (g) P (kg/hm®)
2018 CK 181709a 5.25¢ 5.27d 50284
CF 181250a 5.44a 5.61b 5531ab
CM150 183750a 5.50a 5.75a 5731a
CM300 180710a 5.31he 5.66b 5432hc
CM450 181250a 5.38ab 5.53¢ 5389hc
CM600 181327a 5.25¢ 5.48¢ 5215cd
2019 CK 181472a 54lc 5.12d 5022d
CF 183333a 5.84ab 5.69ab 6100a
CM150 183681a 5.90a 5.76a 6244a
CM300 183025a 5.83b 5.68ab 6060ab
CM450 181019a 5.82b 5.55hc 5851he
CM600 181233a 5.80b 5.52b 5803c
Ay 0.293 0.000"" 0.919 0.000™
yhEL) 0.162 0.000"" 0.000"" 0.000""
Ay x AR 0.609 0.000"" 0.059 0.002"

e A4 [ — 3 R R 3R AR B ) 22 A 3 BB KT (P<0.05 ) 5%, % sk RIFORTE P<0.05, P<0.01, P<0.001 /K- 3. FHE,

22 AHLEHUIEECEXT R AL . . # SR Ilk
TR

1 AT, R AR A0 A HLJC LI B it 22 %6F
MRAETR RIS A T 35 22 5. 2018 4F CM150 4b
FRA A R, B CF B R E XS, 8 CK,
CM300, CM450, CM600 &b i 2 82 5, 43 4R i
70.88% . 6.49% . 19.45% . 21.56%; CF Ab P F1 2
i, 5 CMI50 A1 CM300 b FEE R 2%, H
B CK. CM450 F1 CM600 AbFH 22 53 5 2, /il
31.43%. 5.77% F16.16%; £ 1 & & CM150 4b 3
e, BCFAF TR 2R, AEEST CK X
HAAVLICHLEC AL B, % CK, CM300, CM450,
CM600 4b 3 43 51 35 55 67.88% . 5.92% . 10.03% .

11.28%, SEMBa BB (E la, b, ¢ ).

2019 4 CM150 4k # & F1 2 1= % CF 1 CM300
REFRIC 2 22 R, (HE CK. CMA450 Fil CM600 #b B
Z S0 FE, R 54.52%, 11.70% F1 28.73%:;
CM150 Ab B i 2 5 55 CF FI CM450 Ab B 22 5K
2, HE CK. CM300 Fl CM600 A4b 3 i 2% 42 &
22.81%., 5.52% F132.43%; i F1 & 5 CM150 &b B
e, BCM300 Zb3TC I 3 22 R, HE CK. CF,
CM450, CM600 Ab¥f I 242 5 32.21% ., 13.73%.
1951%. 28.74%, 5 A 2 i 2 M 6 & #
(E1d. e, f)o ZEEHA. B, FFRSBERE, HHL
TCHLAERCHEH CM150 ZbHEHERIAEXT 2L, B H5%
ST
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2501 350r

o o 2 300}
%) 200+ £ g

E é é 250+
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18] i# i#

= 100} =S = 1507
= =X =

= oy = 50+

Cev Cﬁ c)Q R c.)Q N
N F N
£
2501
o E ‘E 200}
g = ,a
= =
? \'i \‘;-H 150+
= § § 100+
g R &
= # £ s0f
B & E
Tl & o® ® D 7 T8 u® ® e s O o
TN, NSRS OO TN, » 3 & & B W
N F N N P T N P T
AbFR Abrg Kb

1 2018 #12019 EARE LSBT EEFELIREE I
T a k2018 SEFIAE AL B, b ok 2018 AEARAEREAN BN, o Sk 2018 AEFIAEANA B d 0 2019 SEARIEAUI B, e T 2010 4ERIERRRL B, (4
2019 AEREAEAIR B S| TR A TR 25 Sk B i B KO (P<0.05 ),

2.3 A HLICHLAE R it XA A6 22 R ORI 5200 B i 3 7K, 2018 4F & 2 WA FH % CM150 # CF
H 2 3 Al 1, 2018 F12019 4F, CM150 Ak FH 1) Ab PR R 2.83 4 A 43 A, B CM300, CM450 F
RAEWM R e, HECF AT ZE R RIL  CM600 4 3 22 T W &, 70 942 75 6.03. 16.13 Fl

®3 AEFERELEXRERF AERFI

A0 IS AELWFE (%) A7) (keke) BAFHCR (kgkg)

2018 CF 39.92ab 26.34h 2.40b
CM150 42.75a 27.29a 3.35a
CM300 36.71b 25.87h 1.93h

CM450 26.62c¢ 25.66bc 1.72be
CM600 25.18¢ 24.83¢ 0.89¢
2019 CF 40.32ab 29.05a 5.13a
CM150 42.07a 29.73a 5.82a

CM300 38.73b 28.86ab 4.94ab

CM450 29.91c¢ 27.86hc 3.95hc
CM600 16.17d 27.63¢ 3.72¢

AEA 0.278 0.000"" 0.000™

Ab P 0.000"" 0.000"" 0.000""
SEMy x b 0.000"" 0.696 0.707
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17.57 S H 43 s 2019 AR FRMA] 28 CM150 40 2
B CF AL PRI & 1.75 4 F 43 45, % CM300, CM450
F1CM600 4k B 22 5 2%, 43 42 5 3.34. 12.16 Al
2589 N4 . AW 77 2018 4 CM150 420 3L i
28T CF AT CM300, CM450, CM600 Zb 38, 43 5|3
H110.96 F1 1.43 . 1.63. 2.46 ke/kg, 2019 4F CM150 4b
PR, K CF A CM300 2PV 255, (AR
CM450, CM600 4b P 5351 it 42155 1.87. 2.10 ke/keo
AR A0 2018 Fl 2019 4F 34 3 B Ky CM150>CF>
CM300>CM450>CM600, K 2 7 2 4081, A A 4F
X R MR FRAE AN B3 (P>0.05), {HXTA
M A= 77 1 AR 4 8808 A T 2 2 2 (P<0.001 ) 5
AN EEXS IR A A 1 R R AR 5
ZAEHH R B E (P<0.001); ANFEAEG . AFELE
XA FUA FH 38 BEAE R 2T 3 (P<0.001),
R & A= 77 07 R AR 22 OB A BAE AN B 2
(P>0.05),
2.4 AHHLICHUAE ROt A FH - SFe A v 5 %) 52
2 4 TTAL, i RS A - S EEA I R T A R R
TERVEIAER . SR AL RIMSCR RSO, ANFEA AL
TCHUERECHAAHE AP, 2R, 2. 28, ME
A, BESR. AR, B S EfaEEs. +
HAEIR SR SHSA . AT ERBE IR,
CM150 AbFHAS CK ALFEATHILIT & 45 57 8.69%, % CF

RO TC i 2 2% R, {H CM300, CM450. CM600 5 CF
AL AR L, A HLE S 53 i 3G N 6.54% . 13.78%
16.58%, SMARFEIRBEE AT HLECHE L 1] B 34 s
AR R AE CMI50 Kb HE43 51 35 5 T CK. CF
AP 22.99% . 12.27%, {HEIHLAH P QAL B TC
XS, BRI KERRMES. 2
HTE CM450 AP AR =, 43l 2 5 T CK. CF Ab3
15.86% . 14.34%, 4=# & f7E CM150 231 0 i i
A3 963 T CK. CF 4 31 19.40% . 13.37%,
CM300, CM450, CM600 &b H 43 51 i 2 45 75 8.39%
525%. 12.83%, 48 E e CM150 4b Bk 3 i e,
BEA HLAEIE I fG, HIEMSA . BSER SR
7E CM600 Zb3 A =y, 52 IRl A LT L] ) 4 v i
P& 7, CM600. CM450, CM300. CM150 % CF 4b
A A A S i o i R S 53.67% . 1029%. 3.10%.
429%, BESR R IER 34.63%. 5.13%. 13.77%.
10.13%. A k& 7RI CM300, CM450., CM600
Ab # 5 CF 4b B AR Ee 43 0 38 31.70% . 85.00%
9.36%, F MLACE AL BRI 35 & T CK A8, Bk
FHRERE A HURCHE Bt A3 n, 525 L TR
AR S, Horh CM450 4b BH 4Bl . A Rw o B i
B WA SRRy CM300, CM450, CM600 Ab i
A CF b 3943 591 b 2 42 155 21.13% . 19.96% . 15.16%,
A UBCAEAL R B 22 T CK AR,

R4 AEHERCALIERT T EEIBL R ARSI

e o EER NG Kot S Kol TEEOYA) AR R AL
(glkg) (g/ke) (glkg) (glkg) (mgkg)  (mgke) (mg/ke) (mg/ke)

CK 8.22a 10.88d 0.22¢ 1.06d 8.53d 6.50d 4.63c 24.00d 254.28d
CF 8.18a 11.45¢d 0.24b 1.08cd 8.98¢ 8.11c 5.33c 3241c 274.17¢
CM150 8.14a 11.83cd 0.27a Llle 10.19a 8.46hc 5.87b 36.90c 276.23¢
CM300 8.16a 12.19be 0.26ab 1.22a 9.40b 8.36¢ 6.18b 42.68b 332.10a
CM450 8.15a 13.02ab 0.26ab 1.23a 9.68h 8.95h 5.62b 59.96a 328.89a
CM600 8.13a 13.34a 0.25ab 1.18b 9.03¢ 12.47a 7.18a 35.44¢ 315.72b

s RGN [ R m A L R) 2 Sk 31 i 25K (P<0.05 ),

3 it

3.1 AHHUICHURE D HE X R AL ™t K™= F k) ) 5
WFFE I, & B AMLCHLUIREC G L), REfE

PEER PR, AH s = A UG L) 2 3

REFRRE RO . AT AT - kR T Rk

PR, AECBGEARAE , A HUAE S Ak AT it Ak 3 i

AHLIEEC AL (RS ZEHEAT 1500 ke/hm’+ 1LAE )

ERARAE A, RN 9.1%, IRIERSE S B
GERIN, A DL R AR AL B 5 R Ak I Ak B [V R AR
PR S e, (R AR T A HLAE it
H, AMLAESE R P, BT ARG )y, A
FIF TSR], ARIRSE R, CM150 b
PR A R, 2018 4F CM150 &b FH 4 HoAth b 42 755
3.63% ~ 9.90%; 2019 4F#E 5 2.36% ~ 7.61%. if
B HLIE LA BC G L ) R 38 A g 77 e 1> 4

| S
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SRS, SOk, APLCHLIER
A3, RERECRUEARAE ™ &, A ReHE & R4,
JE— P R A AT RS AR R
3.2 AHLICHLAEECE XA AL A B B R A Rk
GAEEAT)

MRAE TR o3 R R AL R TR A R I . 142
2 DOV R A AR R ML I AR 3 T %
K tot 4 W e SRR [ AT (G 0 X T g
WFE K B HLTCH AL AT it b R ARSI 1 s
Jits B A B R, ELAE A ALIE S5 /AR 30% it ik
NERF IR RIS . ABFRAE RN, CM150 Ab3HhE
UE 5 Bt A6 A AR [R] 1 552 40 WO, 2018 4F CM150
AOBR . WL BRI R AL IR A 2
H CM150 4b B35 43 W i i T Ui R I 5 2019 45
R WM S At IR AL PR O i e S, (HA
M AT k2 v T R AR AR . X T B DLt A 3
J&, BFHIBAERRA R, Tkt PR, A AN
IS, (A5 MU A 8 b Bk % 0 oA — e i e
P, T BRI s A Y o S5 6, AT
B i 0 5 € YA EI i ¥ A U R & 2 9 S Vi 1 =
H CM150 4b B G WU frefd, e AR IEAR AR A4
BRI A B, BIRAILN
3.3 A HLICHLIEECHEXS R AL AEALR FH 2 A 52

JEASEFI FH 23 2 A i AEDRH A B2 F 1 B2 S 5 4
bR mAEE I ORsA N, RSEEEUKET, 5
HEAEIEAR L, A HLUIE 5 AT A i Ab B AR 1 25 4
EAEPI TR R B RIS . R 2ERCR DA B
o BHRTE DI LB, &/NE 20% HHLE
AP R FE =71 . AR BRI EIE A 230K
AR = T ARG ARAL B, X 5 ARG A 45 R —
B, ARG RED], CM150 ZbFRAY A E R %
A" IR 2R Ry e, SRR A HLIE R
R IE R RES (L AR AEXT R i, TR
B REAS (- 3ERAT R TR A R A e . AL
ERENS Bk R+ eI 5, APEDHR IS LA K
e, T JCHLAE R N i R SRS #R . BT LI
Bt FL B 240, A T R R R, i
PEERI R R WMORI, R R R, Aok
Ui, IR B MUCHUIREC G, RERERIE/EY -
e, RET AARL TR A A RS EREE
3.4 AHLTCHLUEBCHE XA E - S B BT Y 52 e

et e oA AR ), IR KR
W T R T 4R T, s

b A R B, K A LR AR A 42+
AP S, LA B it AR B A 58 o i 4%
K, BN R MR RS NS APUIE T
B AILB B R - e, X RIER I EE . fkeE
YRR S P A B R . ARG i e B R
AR IR TR, RS ANESA. A
HLIB ) 2 B CM600 4b Bl i &5, 1l BBRE A A HLAL G
FHERYEGI, T IERE Y RIS PRl pEZ 3, {2
PERNESFR 54, ARIE s it A MR A AT 14
BRASREREE, EEARETAHUER A L4
43 T A BURE 43 fift o 2 v %) b 8] = A B B TR . A%
. M. WEYERE. BULER. R FE. 4ERE,
AT LGE SR KA TEA SRS (B )
HIOLR ), EEmHANE, tnT DU A B R

5 AR 2R ) 5 A ) BB R R 43 B W TE S
T4 VR S A WUAE A A B A R it f A Ak B
] Y 398 pH AHGIT, Bt AILIE Ab 2R+ e k&
W . XA g AR — 8, AR
SEREW, AR SIIEECGS , £ A0HL > ) 44
pH 2R A0, "igS L vhaE 1o | it AL4E
BRGSO . B RGE
i 1201 gk S A ML AL B L 26t F I 4 8L
BN 9% ~ 22%, SAREZE R —2. AHLICHLE
Pt Ak B fA) - A A A R E B E 22 5, (HECtAE AL
JIE A B A F it AR A AL 3 B 2 B T 5.88% ~ 12.27%,
CM450 ZhPE+3E4mE | AR i, FEA B
A AILRE it P £ 38 B, 7 CM450 4b
MR R s, BEJS FREAL, 2B LFHH R RN G
P FERFMAPILA 55, APURGEME
TCHLBE VA, BN e & i, SOk E, AL
TCHUAEBCHAR A LT, AR SR, s
RS R & A E AR g S . AYUERE
VAT RS AYELE, ALIEREILARUE A K A B
B, dEmfEEE AL S AR, e
F1o ARNE R B AtAE HLIE T 4 al— s FERE S I £
By, PRUERRAEEE N A B A IR R

4 Z5ig

(1) A HLICHUNE B it A7 ] T A5 A8 52 ™ 18 7™,
A HLTCHLAE BL it CM150 4b 38 7= 5 2 45 2 fie i
CM150 &b B %5 2 it £k IE b B 7= & 5 0 3.63% F11
2.36%; 5N il B X R 7 4 il 34 14.00%
24.33%.,
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(2) AHLTCHLIEECHE X ARAE R . BRI
WGEAR T, CM150 Ab B4 it A A Ab 35 e i
N 2.94% . BRRIBCE N 13.73%.

(3) A HLICHLIE B i . 35 45 = 20 R R A H
#2018 Fl 2019 4F CM150 Ab3 A UIE 22 00 F T %43
Wh 42.75% F1 42.07%, 5 CF Ak P14 942 = 2.83
175 AN E TS

(4) #EE 2 A HLICHUIC AL bt X 1 00 J1 4 5k
HAEF, AHLIE CM150 kb FRALR et it A Pl
JE 5 B it AR IE AR e AT LT . AR, A
R AR, A S EA AR, NI+
R L, AR R, R
R, A HLICHUAE EC A 1) T8 S H 4% 6
CIESE2 %/ 4731 0)iT [WE a7 N

Sk

(1] gisc. 2022 4EFREMRAE™
2022-12-27 ( AO1 ).

(2] REED, P, SKEDS, 55 MEACHRES RO R G 135
Bt rysgm [J ], e, 2000, 4 (3): 16-22.

(3] 2R3, TERE, B2, P EIRR R P A HUIL
L] hELLRE, 2004, 37 (12): 1874-1878.

(4] BUER, BIEmE, T« S5 A pLAIRRE I R R
FHER L)y E s RS AR (1
W) — s E e =k e E A RS S —
JE TR R E AR S T 2 S, BEASE: B
SR SRR CAESG, AR R BRI ARG, B RR B O
fif, 2016: 12.

(5] @ik, BWsE, Sefbr, 48 Bk HAA i FH Bk 5
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Effects of combined application of organic and inorganic fertilizers on cotton yield, nutrient absorption and utili—
zation and soil fertility

FAN Lin-xin"" >, Halihash * Thati > *, ZHANG Yan™ ", LI Qing-jun® * (1. College of Resources and Environment,
Xinjiang Agricultural University, Urumqi Xinjiang 830052; 2. Institute of Soil Fertilizer and Agricultural Water Saving,
Xinjiang Academy of Agricultural Sciences, Urumqi Xinjiang 830091; 3. Key Laboratory of Desert Oasis Crop Physiology,
Ecology and Cultivation, Ministry of Agriculture and Rural Affairs, Urumgqi Xinjiang 830091 )

Abstract: The effects of different organic and inorganic application ratios on cotton yield, nutrient absorption and utilization
and soil fertility in Xinjiang were studied, and the appropriate organic and inorganic application ratios was explored in order
to provide theoretical reference for the combined application of organic and inorganic fertilizer in cotton fields in Xinjiang. The
experiment was carried out in Changji city, Xinjiang province in 2018 and 2019. Six fertilization treatments were conducted,
including no nitrogen application, single fertilizer application, low amount of organic fertilizer combined with chemical
fertilizer, middle amount of organic fertilizer combined with chemical fertilizer, high amount of organic fertilizer combined
with chemical fertilizer, double organic fertilizer and fertilizer application. After two years of fertilization, samples were
collected in 2019 to analyze the effects of different organic and inorganic application treatments on cotton yield, nutrient
absorption, utilization rate and soil fertility in cotton fields. The results showed that low amount of organic fertilizer combined
with chemical fertilizer treatment increased cotton yield and nutrient absorption. The combined application of organic fertilizer
and chemical fertilizer improved the physical and chemical properties of cotton soil compared with the single application of
chemical fertilizer. Reasonable organic and inorganic application could improve cotton yield, nutrient absorption, utilization
rate, soil fertility and reduce environmental pollution. Reasonable organic and inorganic combined application is a fertilization
technology conducive to sustainable utilization of farmland in Xinjiang.

Key words: cotton; organic fertilizer; chemical fertilizer; yield; soil fertility




